INTRODUCTION
w x In works 1᎐4 , S. N. Bernstein raised and partially solved an important problem concerning mathematical expression of fundamental laws of biow x logical heredity. Let us, following 21 , describe the statement of the Bernstein problem.
The state of a population in any generation can be described by a Ž . Ž . n Ž . stochastic or probabilistic vector x s x , so all the x G 0 and s x ' denote by p the probability that an individual of type e appears in the i j, k k next generation from parents whose types are e and e , so Let the population be panmixic, i.e., the mating in it is at random. Then X Ž X . n in the absence of selection the state x s x in the next generation Ž . ⌬ belongs to ⌬ we say ''stochastic'' for simplicity . This commutative algebra A has a nonzero homomorphism s: A ª ‫.ޒ‬ There is a remarkable connection between the stationary properties of an evolutionary operator and some property of the corresponding algebra A. w x The following theorem was established by Lyubich 12 
Ž .
A e e e e
Finally, we will denote by U the subset U l ann U . This subset is 0 e e independent of the idempotent considered and is an ideal of A. interior of the face ⌫ with respect to its affine hull . We will call the face 
Proof. Let x be an element of ⌫ l ⌫ X . Since every essential face is invariant with respect to the evolutionary operator, we have that
⌫ . Consequently, supp x ; ⌫ l ⌫ . On the other hand, x g C and
Ä 4 therefore supp x is equal to e r e g ⌫ . with respect to ⌽ are either greater than or equal to 0 for all j and j . 
Ž . 2. STOCHASTIC BASIS FOR TYPE 3, 3
It can be proved that if A is a nonregular nonexceptional Bernstein Ž . Ž . algebra of dimension 6, then the type of A is either 4, 2 or 3, 3 .
ŽRemember that the Bernstein problem in the regular and exceptional . Ž . w x case was solved by Lyubich. The type 4, 2 was solved, in 10 , in the nonregular nonexceptional nonnuclear case. Also, A. Grishkov proved that Ž . if a Bernstein algebra is of type 4, 2 nuclear and stochastic, then it is Ž . regular. Thus, the Bernstein problem for type 4, 2 has been completely solved. In this section we will describe all stochastic bases of a nonregular Ž . nonexceptional Bernstein algebra of type 3, 3 and therefore, the Bernstein problem will be completely solved in this paper for n s 6. Ä 4 For a finite sequence ⌽ s x , x , . . . , x of elements of a vector space 1 2 r ² : we write x , x , . . . , x as the vector subspace spanned by ⌽ and denote 1 2 r w x by x , x , . . . , x the convex hull of ⌽. . information about standard bases of A. We will denote by and
the scalars where¨¨s u and u¨s u for j, k s 1, . . . , n y 3
and i s 1, 2. For every standard basis ⌿, we denote by ⌰ the scalar
w x Ä 4 P ROPOSITION 2.1 6 . Let e , u , u ,¨, . . . ,¨be a standard basis of only if there exist ␣ , ␤ g ‫ޒ‬ U and g ‫ޒ‬ such that u
form a standard basis of A.
LEMMA 2.2. Let e , e be two linearly independent elements of A such that 1 2 with respect to a standard basis e s e q u q ␤¨, e s e q u q¨, 1 12 2 2 2 2 2 w x and e q u g e , e . Then the following conditions are equi¨alent:
The set e , e is 0-essential. 1 2 es e q uq uq ␣¨q ␤¨. Since the coordinates of the vectors ee and ee with respect to the 4 5 stochastic basis are greater than or equal to 0, we obtain that s s 0. es e q uq ␣4 1 11 es e q uq ␣¨,
where y1 F ␤ -0, ␣ F 0, 1 F ␣ , s s s 0, and y1 F Ž . w x w x w x b Faces e , e , e , e , e are 0-essential. Ž . where ␤ -0 and ␤ / 0. Now, as the multiplication constants of the 1 2 stochastic basis are greater than or equal to 0, we obtain e e ª , ␣ F 0, e by e we obtain that s 1. Therefore, for e s e the stochastic basis 1 2 1 has the form of the theorem.
The Degenerate Case with Two Disappearing Types
If the algebra A is nonregular and dim A s 6, then every stochastic basis of A with two disappearing types has the form e s e 1 e s e q u 2 2 es e q uq ␣3 1 11 es e q uq ␣4 1 21 es e q uq uq
es e q uq uq, where ⌰ / 0 and the following inequalities hold,
Ž .
types, then e , e , e , e is a stochastic basis of A 2 .
Ž . Ž . By Lemma 1.4 the inequalities 11 ᎐ 15 hold.
The Degenerate Case with Exactly One Disappearing Type
If the algebra A is nonregular and dim A s 6, then every stochastic basis of A with exactly one disappearing type has one of the following forms:
If there are two integers r, s such that x
X and x X are proportional r s and nondegenerate, then e s e q u 1 2 es e q uq ␣2 1 11 es e q uq ␣3 1 21 es e q ␤ es e q uq uq,
where ⌰ / 0 and the following inequalities hold,
es e q uq ␣¨q ␤3 where ⌰ / 0 and the following inequalities hold, s s s s 0, 21
Ž . 
Ä 4 for ␤ s ␤, ␥ s ␥ , ␤ s ␥ s 1, and i, j g 1, 2 . 
Ž . y1 F ␤ , ␥ -0; ␣ F 0; 1 F ␣ , 3 6 Ž .
Besides, every family of the above vectors is a stochastic basis of A if it verifies the corresponding inequalities. Now, we will prove that these bases give us a full description of all nondegenerate stochastic bases of A.
Stochastic Bases without Idempotents

Ä 4
Let ⌽ s e be a stochastic basis of A without idempotent elements. By i Ž . Lemma 1.1 after a reordering of the stochastic basis we have the following properties:
e ,e , e ,e , e ,e are 0-essential faces and e s e q ␤¨, e s e q u q u q ␣¨q ␤¨q ␥¨, contains exactly one vector, which we denote by e X s e q u q u q 1 2 2 w X x ␤¨. As ee , ee , ee , and e e belong to e , e , e , e , we conclude that Ž . w x and the basis belongs to the form 2 . On the other hand, if e , e , e is 1 i iq1 w x not a 1-essential face for i equal to 2 and 4, then e , e , e is not a j jq1 6 w x 1-essential face for j equal to 2 and 4 and also either e , e , e , e or 1 2 3 6 w x Ž w x e,e,e,e is a 1-essential face we will suppose that e , e , e , e is . 1-essential, the other case being analogous . For a suitable standard basis e s e q u q¨, e s e q u q u q 2¨q ␥¨, es e q, es e q uq ␣¨q ␤¨, Ž .
